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Abstract
As one of the most important follow-up energy sources, wind energy has a good prospect. Wind power equipment 
manufacturing industry is at the upstream level of the wind power industry chain. The development of the wind 
power industry is inseparable from the wind power equipment, which promotes the development of the wind power 
equipment manufacturing industry. The wind power generation engineering group chooses the right time to go into
wind power equipment manufacturing industry, which will be conducive to the development of the wind power 
industry of China, corresponds with the development of the wind energy of China and conforms to the trends new 
energy strategy. This article constructs a framework of the feasibility study on merging a wind power equipment 
manufacturing enterprise into a power generation engineering group. From forecasting the prospects of the wind 
power equipment market, screening the target enterprises and analyzing the risk factors, the article argues that 
merging the wind power equipment manufacturing enterprises into power generation engineering group is feasible.
© 2011 Published by Elsevier Ltd. Selection and peer-review under responsibility of Desheng Dash Wu
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1. Introduction
The first business combination happened in the United States more than 100 years ago. Since the late 
19th century, Western countries have experienced five major waves of mergers. The acquisitions and the 
economic development in Western developed countries remained in the same period, which occurred with 
the technological revolution and the technological innovation. It is because there are five major merger 
waves that capitalism attains gradually to today's peak. The existing literatures about the acquisition 
focused on the causes, consequences, the screening of the target company, the evaluation, the financing
means, the M & A risk, the post-merger integration and so on. Bettis and Montgomery (1992) believe that 
if the different businesses can share the core competencies, we can make the whole enterprise decrease the
cost and obtain extra competitive advantages. Markides and Williamson (1994) consider that the diversity 
acquisition about core competencies have an advantage. M & A in China started late. The researches 
* Corresponding author. Tel.: 86-13020015213.
E-mail address: sxh_bj@126.com.
© 2011 Published by Elsevier Ltd. Selection and peer-review under responsibility of Desheng Dash Wu.
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
162  Xiaohua Song et al. / Systems Engineering Procedia 4 (2012) 161 – 167
2 Xiaohua Song et al./ Systems Engineering Procedia 00 (2011) 000–000
focused on the introduction of foreign theories, which don’t yet form our theoretical system about the 
acquisition. Therefore, there is still a large gap compared to the research level of the foreign. The
feasibility study on the acquisition is very little. The lack of strategic research makes the mergers in our
country be the opportunistic M & A, which will become the potential issue for the future integration.
Powerful combinations become a trend. Public companies, investors, intermediaries and government’s 
supervision deportments pay attention to the development of mergers and acquisitions. Companies make 
use of property transactions to control other companies’ major business and financial decision-making,
which enhances the economic strength and achieves the maximum value.
2. The necessity of the acquisition of wind power equipment manufacturing enterprises 
Currently, the domestic wind power equipment manufacturing enterprises reach more than 100, but the 
scales are different. The majority don’t have the professional production and management, so product 
quality is various. The market can be divided into high-end market and low-end market. The low-end 
market can be described as perfectly competitive market. With the mature of the wind power industry, the 
industrial concentration will be further enhanced. The customers of wind power equipment are the wind 
power stations. Wind power equipments belong to infrastructures, running in the harsh environment and 
at the higher risk, which require a reliable life cycle of more than 20 years, so the engineering project 
owners are very cautious when choosing equipment manufacturers. As the supplier assessment, historical
performance is the best guarantee of the product quality and performance capabilities.
According to preliminary statistics, the professional equipment manufacturing enterprises which reach 
a certain scale is 150 or so, but the production orders are the production capacity of 45% -55%, leading to 
malicious price competition. Vicious competition leads to quality issues. Recently several 
equipment collapse accidents had happened. At the same time, the industry is greatly affected by 
fluctuations of steel prices. The instability of the price factor has seriously affected the healthy 
development of the wind power industry. The investment in wind power equipment industry includes
three means. For example,
Table 1. The three means of the investment.
Investment approach Feature
Self-built factory
The construction period and the return on investment need a long time. There is no market 
performance and competitiveness. Products are difficult to obtain the market acceptance and the 
short term is difficult to train a skilled workforce.
Lease
Lease agreement, the lease term and rental prices are difficult to reach a consensus. It can’t continue 
to use the original enterprise market resources, marketing networking and social resources, leading 
to instability in the ranks and the issue of the business management.
Controlled acquisition
It achieves quickly apparent results and can keep the original production, marketing team and 
production performance, It’s easy to manage. You can use the original market, combine with the 
Group's market, capital, brand and management advantages, and enhance competitiveness and 
develop the market.
Through the comparative analysis above, the controlled acquisition mode to enter into the equipment 
manufacturing industry is a preferred solution. The wind power industry of China has become the world's 
fastest-growing regional market, promoting a number of fast-growing wind power manufacturers.
Because Chinese wind power industry has entered into a phase of intense competition, it’s the best way to 
take the strategy to strengthen its market leading position and expand the profit of the power generation 
engineering group.
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3. The basic framework of the feasibility study on merging the wind power equipment 
manufacturing enterprises into power generation engineering group
Through the analysis about the domestic market of the wind power equipment, according to 
technological, economical and reasonable principles, the main content about the acquisition of wind 
power equipment manufacturing enterprises is shown in Figure 1.
Fig. 1. The basic framework of the feasibility study.
• First, forecast the market. The integration of the upstream parts enterprises which uses mergers and 
acquisitions strategy to expand the wind power business, will help to increase the capacity utilization 
efficiency, enhance the supply channels and the ability of self-integrating. By the field research,
market forecast can provide the basis for decision making. The wind power business makes full use of 
the original sources of raw materials, distribution channels and financing market from M & A business
to reduce the uncertainty about the development of wind power business, the risk and cost.
• Second, evaluate the financial condition. Choose a few spare M & A companies, and analyze their 
financial positions. The main indicators include the profitability evaluation, operational capacity 
evaluation and solvency evaluation. Then, a suitable acquisition target company is selected.
• Third, analyze the risk. Analyze the proposed engineering project and identify the potential risk factors 
in the construction and operation, reveal the sources of risk, determine the level of risk, propose 
measures to avoid risks and reduce the loss of the risk. The major risk factors of mergers and 
acquisitions are financial risk, valuation risk and operational risk and so on. Analyze these risks and 
take preventive measures.
• Last, draw the conclusion of the study. Demonstrate the program to make a clear conclusion about the 
feasibility of the engineering project. It will provide clear and constructive comments for the policy-
makers.
4. The main contents of the feasibility study on merging the wind power equipment manufacturing 
enterprises into power generation engineering group
4.1. Market Forecast
Because of fossil energy crisis, the development of renewable energy has become the major.
Developed and developing countries have to develop hydro, wind, nuclear, solar and other renewable 
energy sources as a response to energy issues and an important means of low-carbon economy. At the end 
of 2008, wind power installed capacity in China reaches 8,940,000 kilowatts, ranking the fourth in the 
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world. By 2009, the annual added wind power installed capacity in China exceeded the United States and 
became the first in the world. According to the "BP World Energy Statistics", total installed capacity of 
wind power in 2009 grew 31%. It is shown in Figure 2.
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Fig. 2. The basic data from BP World Energy Statistics.
The first half of this year, the national grid consumes wind power 21.7 billion kwh, an increase of 
113%. When the wind power equipment manufacturing enterprises face the reshuffle integration, power 
generation engineering groups may make use of market, financial and management advantages to merge 
two or three powerful equipment manufacturer, so that the product quality and supply cycle can be 
assured.
4.2. Financial Evaluation
There are dozens of public companies in the wind power equipment manufacturing market. In order to 
carry out financial evaluation of alternative enterprises and select the target company, we selected five 
typical public wind power equipment manufacturers. From profitability, solvency and operational 
capacity of the three main financial and six financial indicators, we evaluated the operating performance 
of listed companies. The original data are shown in Table 2.
Table 2  The original data
Indicators Profitability Solvency Operation ability
Ratios Net interest 
rate of sale
(%)
Return on 
Net Assets 
(%)
Asset-liability
ratio (%)
Current ratio 
(times)
Accounts
receivable turnover
(times)
Inventory 
turnover
(times)
Sinovel 14.0502 60.574 83.2427 1.2498 3.1533 1.693
Dongfang Electric 7.0273 49.3191 85.673 1.0122 3.525 0.962
Gold wind Science and 
Technology 13.548 18.7529 51.4251 1.8564 3.6 3.7181
Hunan electric shares 3.5028 26.2501 70.8506 1.2266 2.5097 4.0834
China instrument gas 7.03 16.4083 61.4032 1.3313 1.9729 4.1627
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Choose Sequence Relations Act to determine the weight factor: First, determine the sequence 
relationship. Second, give xk-1 and xk the comparison. The judge assigned reference is shown in Table 3.
Third, calculate the weight factor w.
Table 3. Reference assignment of rk.
r Explanationk
1.0 xk-1 is as important as xk.
1.2 xk-1is a little more important than xk
1.4
.
xk-1 is obviously more important than xk
1.6
.
xk-1 is great more important than xk
1.8
.
xk-1is extremely more important than xk.
Wind power equipment manufacturing enterprises' six evaluation indicators: sales margin, return on 
equity, asset-liability ratio, current ratio, accounts receivable turnover and inventory turnover rates were 
set to x1, x2, x3, x4, x5, x6, through expert discussion, six indicators have the relationship between a 
sequence x1> x3> x2> x5> x4> x6, denoted as x1*> x2*> x3*> x4*> x5*> x6*, r2=w1*/w2*=1.2, 
r3=w2*/w3*=1.4, r4=w3*/w4*=1.2, r5=w4*/w5*=1.6, r6=w5*/w6
r
*=1.4.
2×r3×r4×r5×r6
r
=1.2×1.4×1.2×1.6×1.4=4.51584,
3×r4×r5×r6
r
=1.4×1.2×1.6×1.4=3.7632,
4×r5×r6
r
=1.2×1.6×1.4=2.688,
5×r6
r
=1.6×1.4=2.24, 
6
r
=1.4,
2×r3×r4×r5×r6+ r3×r4×r5×r6+ r4×r5×r6+ r5×r6+ r6
w
=14.60704,
6*=1/（1+14.60704）=0.0641，w5*= w6*r6=0.090,w4*= w5*r5=0.1436,w3*= w4*r4
w
=0.1723,
2*= w3*r3=0.2412, w1*= w2*r2
Therefore, the weight factor of the six indexes are as follows.:
=0.2888.
w1=w1*=0.2888, w2=w3*=0.1723, w3=w2
w
*=0.2412, 
4=w5*=0.090, w5=w4*=0.1436, w6=w6
Performance evaluation results are shown in Table 4 and Figure 3.
*=0.0641.
Table 4. The composite score and ranking
Company The composite score Ranking
Sinovel 35.24655 1
Dongfang Electric 31.85044 2
Gold wind Science and Technology 20.46989 4
Hunan electric shares 23.3562 3
China instrument gas 20.33782 5
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Fig. 3. The schematic about the composite score
According to the composite score, it can be seen that the performance of Sinovel is the best in the
five companies. When mergers and acquisitions occur, target companies can be screened by the financial 
indicators.
4.3. Risk Analysis
Wind energy resources in China are very rich. Because of the national policy and the huge market 
demand, more and more domestic enterprises are preparing to enter into the wind power equipment 
manufacturing business. To reduce the production costs and make products more competitive, consistent 
with the Chinese government on the localization rate of 70 percent wind power engineering project policy 
requirements, some of the international wind power equipment manufacturing giant also set up the plants 
in China. The risks of the wind power equipment industry include two points.
One is the risk of product orders and lower prices. Based on the current status of equipment 
manufacturing industry, on the one hand, the production capacity of equipment manufacturing industry is 
far greater than the market demand. So production capacity excesses. On the other hand, coupled with 
rapid industrial development in recent years, the construction which is related to wind power industry, 
such as power transmission, thermal power facilities, power grids security and so on, is difficult to solve 
synchronous development, which has an obvious impact on wind power equipment manufacturing 
industry.
The other is the risk about raising the prices of raw material. The main raw material of wind power 
equipment manufacturing is the steel, so the industry is very sensitive to the price of steel. Profit level is 
influenced by fluctuations in steel prices. Because of the change of the prices, the manufacturers should 
forecast the change of the market, prepare in advance and take effort to reduce production costs within the 
strict internal control. The owners actively coordinate and communicate, try to transfer the price risk to 
the user to reduce the volatility of market price of raw materials.
The risk which wind power equipment manufacturing enterprises face, include financial risks, market 
demand, production capacity, raw material prices. Expert assessment method is used to help identify the 
degree of risk. The acquisition may involve the risk factors and determine the degree of risk. For 
example,
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Fig. 4. The composition of the risk factors
Machinery manufacturing and processing industries have low value-added products and belong to the 
labor-intensive industry. M & A would enhance the market for new product development, improve the 
technology, enhance unit product added value, in order to gain the better benefit, reduce operating costs,
avoid the risk and save the investment.
5. Conclusion
By means of the framework of feasibility study on merging the wind power equipment manufacturing 
enterprises, the article forecasted the market, evaluated financial position, analyzed risk factors, and at 
last drew the conclusion of the expansion of the wind business.
• First, power generation engineering enterprise merges wind power equipment manufacturing 
enterprises, which can effectively solve the conflicts of the needs, reduce transportation costs and save 
the generating cost. The engineering project has a good return on the investment and risk-resisting 
ability.
• Second, the wind power equipment manufacturing enterprises have a special significance to the power
generation engineering group. They can have more funding and the market demand, which contributes 
to catching up with the foreign companies as soon as possible by the technology innovation.
• Third, the M & A belongs to the national policy which requires to accelerating the development of new 
energy and the renewable energy industry, which helps to meet the national economy development to 
the huge demand for the electricity market.
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